Objective: To review the available literature to identify the major challenges and barriers to implementation and adoption of the patient-centred medical home (PCMH) model, topical in current Australian primary care reforms.
provide lessons for Australian primary health care reform and future PCMH initiatives in Australia.
Methods
A complete description of the methods is provided in Appendix 1 (online at mja.com.au).
In December 2012, we searched the PubMed and Embase databases for studies published between January 2007 and December 2012 using the search terms patient centered medical home, patient centred medical home, medical home, or PCMH. Appendix 2 (online at mja.com.au) provides details of the search strategy. A snowballing strategy was used to identify other related citations through the reference list of all reviewed articles.
Abstracts were included if they met the following inclusion criteria: 1) published between 2007 and 2012; 2) in English; 3) reported information or data related to the review objective; 4) defi ned PCMH using the PCPCC Joint Principles, or at least mentioned some of its components. 5 There were no restrictions on study design or country of study.
Articles included during the initial screening by either reviewer underwent full-text screening. One reviewer with expertise in the area reviewed the full text of each article and indicated a decision to include or exclude the article for data abstraction. We applied 10 quality criteria that were common to sets of criteria proposed by research groups for qualitative research (Box 1). 34-36 34-36 Two reviewers independently assessed the quality of each study, and discrepancies were resolved through discussion.
Data extraction and synthesis
A data extraction form was created by the investigative team to assist in systematically extracting information on the study design (type of study, methodology and setting) and key fi ndings related to the review objective. One researcher with content knowledge in the area abstracted the data, while a second researcher reviewed the abstracted data alongside the original article to check for accuracy and completeness.
Thematic synthesis was used in three stages: the free line-by-line coding of data; the organisation of these "free codes" into related areas to construct descriptive themes; and the development of analytical themes. 37 37 Data were confi gured at a study level using a top-down approach, which allowed individual fi ndings from broad study types to be organised and arranged into a coherent theoretical rendering. 38 38 Synthesis matrices allowed data to be recorded, synthesised and compared.
Results
The search strategy identifi ed 2690 citations, of which 28 studies met the inclusion criteria (Box 2). All studies were from the US. This was not surprising, as the PCMH model is a North American model and the PCPCC Joint Principles of the PCMH defi nition we used as part of the inclusion criteria is from the US. Of the 28 articles, there were nine exploratory studies, 13 descriptive studies, and six experimental or quasi-experimental studies. All studies met fi ve or more of the 10 quality criteria, and nine of the 28 studies met all 10 quality criteria. Descriptions of included studies (including type of study, method, setting and quality rating) are provided in Appendix 3 (online at mja.com.au).
This systematic review identifi ed six key overlapping challenges and barriers to implementation and adoption of the PCMH model. These are presented below, and Appendix 4 (online at mja.com.au) includes a summary table of themes identifi ed in each study.
Challenges with transformation and change management in adopting a PCMH model Eleven studies discussed varying challenges and barriers to transforming to a PCMH model. Transformation calls for signifi cant changes in the routine operations of practices, and these are diffi cult to achieve and require more than a series of incremental changes. 16 • Aims and objectives clearly stated
• An explicit theoretical framework, study design and/or literature review
• A clear description of context
• A clear description of the sample and how it was recruited
• A clear description of methods used to collect and analyse data
• Attempts made to establish the reliability or validity of data analysis
• Inclusion of suffi cient original or synthesised data to mediate between evidence and interpretation
• Use of verifi cation procedure(s) to establish credibility
• Conclusions supported by results There were also diffi culties with functionality (eg, EHR could not provide data for population management; a disease registry was absent or extremely awkward to activate; and e-visits such as telephone, email or video consultations presented challenges), and use of EHRs (eg, accessing electronic records in a timely, easily digestible manner, and accuracy and reliability of information in the EHR). 39 
Challenges with funding and payment models
Sixteen studies reported challenges with the current funding models for PCMH. Most stated that current available funding and reimbursements were likely to be inadequate for the transitional costs and sustainability of the PCMH, 39 
Insuffi cient practice resources and infrastructure
Eighteen studies reported barriers related to insuffi cient resources within practices to implement the PCMH model. These included lack of resources (eg, equipment, human resources, training material), structural capabilities, time and fi nancial capacity to develop the necessary building blocks to transform their practice into a PCMH. 17,45,51-53,59 17,45,51-53,59 Substantial support (including non-monetary support) and resources were required to implement change at the practice level. 16,27,41,49,50,57,58,60 16,27,41,49,50,57,58,60 Smaller practices typically could not employ the same resources as larger facilities due to budget and resources constraints. Therefore, implementation at small practices was challenging due to lack of internal capabilities. 21,41,42,44,61 21,41,42,44,61 Inadequate measures of performance and inconsistent accreditation and standards There were several reported challenges relating to variations in PCMH standards, inadequate accreditation and measures of performance. 16,17,39-42,45,47,56 16,17,39-42,45,47,56 Most tools developed to measure achievement of the medical home did not directly correspond to the seven Joint Principles that defi ne the PCMH, and many of these principles were diffi cult to measure. 45 45 
Discussion
In our systematic review, we found evidence of challenges and barriers to implementation of a PCMH model, including diffi culties with transformation to a new system, change management issues, adopting EHRs and adapting payment models. Other challenges were inadequate resources, performance measurement and accreditation.
Our fi ndings have signifi cant importance for current Australian reform initiatives. The RACGP, as part of its 2013-14 Budget submission, called for the federal government to fund and implement key elements of the PCMH, as it "encapsulates the very defi nition of [future] general practice in Australia". 4 Evidence-based assessment of the barriers and enablers to such transition presented in this article is an essential step to effective implementation.
As in the US, primary care practices in this country are challenged by growing complexity of care, accreditation pressures, and perverse funding and reward systems. Clinicians and organisations are often on the receiving end of policy implementation that is top-down rather than bottom-up, and, as small businesses, struggle to adapt in the defi ned time frames. 62,63 62,63 Our review also notes the importance of reform across the larger delivery system to integrate primary care change within it. It demonstrates the importance of a long-term and tangible commitment to change adoption at the practice level (strong "adaptive reserves"), with a focus on teamwork, leadership, highquality communication, staff development and ongoing support for a culture of change. Appropriate practice resourcing for infrastructure and system support over the "transformation" period is essential, as identifi ed in our National Primary Health Care Strategy. 1,2 1,2
The literature also highlights the importance of practice and practitioner funding that promotes patient centredness, preventive health, and a focus on complex chronic disease support, case management and hospital avoidance. This is timely in the Australian context, as is the focus on EHRs that promote care coordination, quality and safety benchmarking, and clinical decision support. 54 54 Finally, our fi ndings suggest that reform initiatives should involve accreditation review, such that these frameworks refl ect measures of performance and standards that match the key benchmarks of importance, with minimal administrative barriers. Such initiatives are in early development, with the RACGP and Australian Commission on Quality and Safety in Health Care partnering in a review of accreditation process and outcome. 64 64 Our review had some limitations. The search strategy did not include grey literature, and unpublished evaluation studies or reports may have been missed. There could also be other challenges or barriers not reported in the reviewed publications. The review was limited to studies that used the Joint Principles, 5 because this defi nition concords strongly with the RACGP's A quality general practice of the future, 6 but may have missed literature published outside this defi nition. Data abstraction from qualitative studies can be complicated by the varied reporting styles. 65 65 Relevant study "data" were often not presented in the results section, but integrated into the discussion or recommendations. Hence, a second researcher reviewed abstracted data alongside the original article to check for accuracy and completeness. Furthermore, the synthesis of qualitative data is problematic and dependent on the judgement and insight of the researchers (interpretation bias). 37,66,67 37,66,67 To limit this bias, two independent researchers were used in the synthesis process.
Our systematic review indicates that implementation of signifi cant primary care change should be cognisant of several considerations, mostly at the practice-practitioner interface. It comes at an important juncture for Australian health care reform, with reviews into the personally controlled electronic health record and Medicare Locals, and recent ministerial statements regarding funding reform for chronic disease management likely to have a major impact on the sector. For policymakers, they underline the approach and resourcing required to effectively infl uence service delivery. For clinicians, they highlight the teamwork, commitment and practice infrastructure critical to success. Australian health care reforms demand "a stronger, more robust primary health care system". 2 Addressing documented barriers to change adoption relevant in the Australian context will be a critical evidence-into-policy initiative.
